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(57) Abstract 

This invention relates to the field of Bovine Viral Diarrhea Virus (BVDV), and vaccines for the treatment thereof. This invention 
describes the preparation of live, attenuated Bovine Herpesvirus type 1 (BHV-1) as a virus, vaccine and vector for expression of BVDV 
antigens. A BVDV cDNA clone containing sequences corresponding to glycoprotein gp53 is inserted into an inactivated BHV-1 virus. 
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Claims 

1. A replicating nonpathogenic virus, for preventing disease caused by Bovine 
Viral Piarrhea Virus (BVDV), where said replicating nonpathogenic virus comprises: 

a gene or gene combination taken from a BVDV virus, and said replicating 
5 nonpathogenic virus functionally expresses said gene or gene combination. 

2. A virus of claim 1, where said replicating nonpathogenic virus is attenuated. 

3. A virus of claim 2, where said replicating nonpathogenic virus is selected' 
10 from attenuated Bovine Herpes Virus type 1 (BHV-1), attenuated adenoviruses, 

attenuated bovine mammillitis virus, attenuated bovine papillomavirus, or 
attenuated pseudorabies virus. 

4. A virus of claim 2, where said replicating nonpathogenic virus is attenuated 
15 and contains and expresses any combination of the following genes: the genes that 

code for gp48, gp25, pl4 capsid protein, p20 N-terminal protease and pl25/p80 
protein. ; 

5. A virus of claim 3, where said replicating nonpathogenic virus is attenuated 
20 and contains and expresses any combination of the following genes: the genes that 

code for gp48, gp25, pl4 capsid protein, p20 N-terminal protease and pl25/p80 
protein. 

6. . A virus of claim 2, where said attenuation is created by making the 
25 thymidine kinase (tk) gene nonfunctional. 

7. A virus of claim 3, where said attenuation is. created by making the 
thymidine kinase (tk) gene nonfunctional. 

30 8. A virus of claim 4, where said attenuation is created by making the 
thymidine kinase (tk) gene nonfunctional. 

9. A virus of claim 5, where said attenuation is created by making the 
thymidine kinase (tk) gene nonfunctional. 

35* 
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10. A virus of claim 9, where said replicating nonpathogenic virus is attenuated 
* Bovine Herpes Virus type 1 (BHV-1). 

11. A virus of claim 10, where said replicating nonpathogenic virus contains and 
5 expresses the gene that codes for gp53, a glycoprotein of the Bovine Viral Diarrhea 

Vims (BVDV). 

12. A virus of claim 11, where a signal peptide is inserted preceeding the gene or 
gene combination that codes for gp53 in said Bovine Herpes Virus type 1 (BHV-1). . 

10 

13. A virus of claim 12, where said gene that codes for gp53 is inserted into the 
inactivated thymidine kinase (tk) gene site. 

14. A virus of claim 13, where the functionally expressing gene or gene 

15 combination, used to create the virus, comprises a recombined plasmid with intact 
viral DNA, said plasmid comprising: 

a) a BHV-1 genomic DNA fragment containing the thymidine kinase (tk) 
gene and having a deletion to the thymidine kinase (tk) gene, 

b) a promoter/polyadenylation signal inserted in the thymidine kinase (tk) 
20 gene deletion, 

c) a signal peptide gene sequence preceding a gp53 gene or gene combination 
all of which is inserted between the promoter and the polyadenylation signal. 

15. A virus of claim 14, where said signal peptide gene sequence is taken from 
25 any well characterized signal peptide sequences such as any of the thirty-nine 

examples of well characterized signal peptide sequences found in Perlman, D., et al., 
J. Mol . Biol Vol. 167 pp. 391-409 (1983). 

16. A virus of claim 15, where said signal peptide gene sequence is taken from 
30 Psuedorabies Virus gIH gene (PRV) and/or Bovine Growth Hormone (BGH). 

17. A virus of claim 16 where the plasmid is selected from the following 
plasmids, 

a) pBHVtkex-l::BGH/p53; 
•35 b) pBHVtkex-l::gIH/p53; 



-45- 



WO 95/12682 



PCT/US94/12198 ^ 



c) pBHVtkex-3::BGH/p53; or 

d) pBHVtkex-3::gIII/p53. 

18. A virus of claim 17, where said virus that produces the product of a 

5 functionally expressing gene or gene combination is selected from one of the 
following viruses, 

Tll-3, Tll-6, or Tll-8. 

19. A virus of claim 18, where said gene or gene combination is Tll-6. 

10 

20. A virus of claim 11, where said gene that codes for gp53 is inserted into the 
inactivated thymidine kinase (tk) gene site. 

21. A virus of claim 20, where the functionally expressing gene or gene ' 

15 combination, used to create the virus, comprises a recombined plasmid with intact 
viral DNA, said plasmid comprising: 

a) a BHV-1 genomic DNA fragment containing the thymidine kinase (tk) ; 
gene and having a deletion to the thymidine kinase (tk) gene, 

b) a promoter/polyadenylation signal inserted in the thymidine kinase (tk) 
20 gene deletion, 

c) a gp53 gene or. gene combination inserted between the promoter and the 
polyadenylation signal. 

22. A virus of claim 21, where said plasmid is made from a plasmid having the 
25 characteristics of plasmid pHAS4. 

23. A virus of claim 22, where said plasmid is pBHVtkex-3::p53. 

24. A virus of claim 23, where said virus is selected from one of the following 
...30 viruses, 

T2-3#3 or T2-2#5. 

25. A vaccine for preventing disease caused by Bovine Viral Diarrhea Virus 
(BDVD) comprising a pharmaceutically effective amount of a virus of claim 1 and a 

35 carrier. 
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* 26. A vaccine as claimed in claim 25, for preventing disease caused by Bovine 
Viral Diarrhea Virus (BDVD) comprising a pharmaceutically effective amount of a 
virus of claim- 1 and a carrier, said carrier comprising any. physiological buffered 
medium, i.e. about pH 71.0 to 7.4 containing from about 2.5 to 15% serum which does 
5 not contain antibodies to BHV. 

27. A method of immunizing an animal against infectious disease caused by 
' Bovine Viral Diarrhea Virus (BDVD) comprising administering to an animal a 

pharmaceutically effective amount of a virus of claim 1. 

10 

28. A process of preparing a virus of claim 1 comprising: 

a) isolation of a functionally expressing gene or gene combination that causes 

BVDV, 

b) inserting said gene or gene combination into a replicating nonpathogenic 
15 virus, ' ■ " 

. c) selecting a live-virus that functionally expresses the product of said gene or 
gene combination. 

29. A method of preparing a virus of claim 11 where the functionally expressing 
20 gene or gene combination, used to create the virus, is produced by a process 

comprising the recombination of a plasmid with intact viral DNA, said plasmid 
comprising: 

a) a BHV-1 genomic DNA fragment containing the thymidine kinase (tk) 
gene and having a deletion to the thymidine kinase (tk) gene, 
25 b) inserting into the thymidine kinase (tk) gene deletion of said plasmid a 

promoter/polyadenylation signal, 

c) inserting a gp53 gene or gene combination between the promoter and the 
polyadenylation signal, 

d) transfecting cells with said plasmid to produce a recombinate virus 

30 containing said functional gene or gene combination, inserted into a live virus that 
does not cause immunosuppression in the usual host and expressing said functional 
gene or gene combination. 

30. . A method of preparing a virus of claim 12 where the functionally expressing 
35 gene or gene combination, used to create the virus, is produced by a process 
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comprising the recombination of a plasmid with intact viral DNA, said plasmid 
comprising: _ . 

a) a BHV-1 genomic DNA fragment containing the thymidine kinase (tk) 
gene and having a deletion' to the thymidine kinase (tk) gene, 
5 b) inserting, into the thymidine kinase (tk) gene deletion of said plasmid a 

promoter/polyadenylation signal, 

c) inserting a gp53 gene or gene combination preceded by a signal peptide 
. gene sequence between the promoter and the polyadenylation signal, 

d) transfecting cells with said plasmid to produce a recombinate virus 

10 containing said functional gene or gene combination inserted into a live virus that 
does not cause immunosuppression in the usual host and expressing said functional 
gene or gene combination. 
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